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In this paper, we consider a subfamily of language classes to be recursively inferable from
positive data, which is closed under various operations such as sum, intersection, concatenation
and so on. It is shown that the family of language classes $L$ with finite elasticity is closed under
such operations. It implies that any language class obtained by finitely applying operations to
given ones contained in $L$ is inferable from positive data.
The above discussions on closure operations are developed for an elementary formal system
(EFS for short) as a unifying framework for inductive inference of various language classes. We
introduce $\max$ length bounded EFSs by which any contex sensitive language can be represented,
and for which operations corresponding to language operations can naturally be defined. It is
shown that any EFS language class obtained by applying such operations to given $\max$ length
bouded EFSs defining language classes with finite elasticity is inferable from positive data.
Furthermore, we obtain two theorems characterizing a $\max$ length bouded EFS language class
to have finite elasticity, and to be inferable from positive data, respectively.
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2.1
$L_{1},$ $L_{2},$ $\cdots$ $\Sigma$ . $\mathcal{L}=L_{1},$ $L_{2},$ $\cdots$
, $i\in N$ $w\in\Sigma^{*}$ ) $w\in L_{i}$
$f$ . ,
. $\mathcal{L}$ $L$ , $L$
$w_{1},$ $w_{2},$ $\cdots$
$L$ . , ,
. $M$ $L$ , $L$
$M$ , $M$ $L=L_{j}$ $j$




2.1 $\mathcal{L}$ , $L\in \mathcal{L},$ $T\subseteq\Sigma^{*}$ .
$T$ : $\mathcal{L}$ $L$ ( , ftt)
$\Leftrightarrow(1)$ $T$ : $L$ , (2) $/\Xi L’\in \mathcal{L}$ s.t. $T\subseteq L’\subsetneq L$ .
$\mathcal{L}$ : ftt $\Leftrightarrow\forall L\in \mathcal{L},$ $\exists T\subseteq\sum^{*}s.t$ . $T$ : $\mathcal{L}$ $L$ ftt.






$\mathcal{L}$ : $\Leftrightarrow\forall w\in\Sigma^{*},$ $\#\{L\in \mathcal{L}|w\in L\}<\infty$
$S\subseteq\Sigma^{*}$ $I=(T, F)(T, F\subseteq\Sigma^{*})$ , $T\subseteq S$ $F\subseteq S^{C}$
.
23 $\mathcal{L}$ , $L\in \mathcal{L},$ $I=(T, F)$ .
$I$ : $\mathcal{L}$ $L$ ( , pftt)
$\Leftrightarrow(1)L$ : $I$ , (2) $/\not\geq$] $L’\in \mathcal{L}$ s.t. $L\not\in L’$ $L’$ : $I$
pftt [4].
24 $\mathcal{L}$ , $L\in \mathcal{L},$ $S\subseteq\Sigma^{*}$ .
$L$ : $S$ $\Leftrightarrow S\subseteq L$ $\exists L’\in \mathcal{L}s.t$ . $S\subseteq L’\subsetneq L$
$S\subseteq\Sigma^{*}$ , $MIN(S, \mathcal{L})=$ { $L\in \mathcal{L}|L:\prime 5^{-}$ } .
2.5 $\mathcal{L}$ .
$\mathcal{L}$ : $M-$ $\Leftrightarrow\forall S(\subseteq\Sigma^{*})$ : , $\neq MIN()9,$ $\mathcal{L}$ ) $<\infty$
2.1 [3] $\mathcal{L}$ . (1), (2), (3) :





( , , ) )
.
26 $\mathcal{L}$ .
$\mathcal{L}$ : $\Leftrightarrow\not\subset$ ] $w_{0}.,$ $w_{1},$ $\cdots(\in\Sigma^{*}),$ $/\Xi L_{1},$ $L_{2},$ $\cdots(\in \mathcal{L})$ s.t.




$\cup\sim$ , $\overline{\cap}$ , $-$ :
$\mathcal{L}_{1}\cup-\mathcal{L}_{2}$ $=$ $\{L_{1}\cup L_{2}|L_{1}\in \mathcal{L}_{1}, L_{2}\in \mathcal{L}_{2}\}$
$\mathcal{L}_{1}\overline{\cap}\mathcal{L}_{2}$ $=$ $\{L_{1}\cap L_{2}|L_{1}\in \mathcal{L}_{1}, L_{2}\in \mathcal{L}_{2}\}$
$\mathcal{L}_{I}^{-}\mathcal{L}_{2}$ $=$ $\{L_{I}\cdot L_{2}|L_{I}\in \mathcal{L}_{1}, L_{2}\in \mathcal{L}_{2}\}$
23 [7] $\mathcal{L}_{1},$ $\mathcal{L}_{2}$ , $\mathcal{L}_{1}\cup-\mathcal{L}_{2}$
.
24 $\mathcal{L}_{1},$ $\mathcal{L}_{2}$ , $\mathcal{L}_{1}\overline{\cap}\mathcal{L}_{2},$ $\mathcal{L}_{1}^{-}\mathcal{L}_{2},$ $\mathcal{L}_{1}\cup \mathcal{L}_{2}$
.
proof. $\mathcal{L}_{1}^{\sim}\mathcal{L}_{2}$ . $k\in N$ ,
$\{w_{0}, w_{1}, \cdots w_{k-1}\}\subseteq L_{k}^{1}\cdot L_{k}^{2}$ , $w_{k}\not\in L_{k}^{1}\cdot L_{k}^{2}$
$w_{0},$ $w_{1},$ $\cdots$ $L_{1}^{1}\cdot L_{1}^{2},$




$w_{0}$ 2 , $k\geq 1$ , $W_{0}\in L_{k}^{1}\cdot L_{k}^{2}$ , $w_{0}=w_{0}^{1}w_{0}^{2}$
$\#\{k\in N|w_{0}^{1}\in L_{k}^{1}, w_{0}^{2}\in L_{k}^{2}\}=\infty$ $w_{0}^{1},$ $w_{0}^{2}$ .
$N_{0}=\{k\in N|w_{0}^{1}\in L_{k}^{1}, w_{0}^{2}\in L_{k}^{2}\}$
$k_{1}= \min\{k|k\in N_{0}\}$
, step 1 .
step $n(n>0)$ :
$w_{k_{n}}$ 2 , $k\in N_{n-1}$ ( , $k\neq k_{n}$ ) # , $w_{k_{n}}\in$
$L_{k}^{1}\cdot L_{k}^{2}$ , $w_{k_{n}}=w_{k_{n}}^{1}w_{k_{n}}^{2}$ $\#\{k\in 1V_{n-1}|w_{k_{n}}^{1}\in L_{k}^{1}, w_{k_{n}}^{2}\in L_{k}^{2}\}=\infty$ $w_{k_{n}}^{1}$ ,
$w_{k_{n}}^{2}$ .
$N_{n}=$ { $k\in N_{n-1}|w_{k}^{1}$ $\in L_{k}^{1},$ $w_{k_{n}}^{2}\in L_{k}^{2}$ }
$k_{n+1}= \min\{k|k\in N_{n}\}$
, step $n+1$ .
$n\geq 1$ , $N_{n}$ , $N_{n-1}\supseteq$ . ,
$k_{n}\leq k_{n+1}$ . , $k_{n}\in N_{n-1},$ $k_{n+1}\in$ , $w_{k_{n}}\not\in L_{k_{n}}^{1}$ . Lk2 , $k_{n}\not\in N_{n}$
. , $k_{n}<k_{n+1}$ .
$w_{k_{0}}^{1}w_{k_{\text{ }}}^{2},$ $w_{k_{1}}^{1}w_{k_{1}}^{2},$ $\cdots$ ; $L_{k_{1}}^{1}\cdot L_{k_{1}}^{2},$ $L_{k_{2}}^{1}\cdot L_{k_{2}}^{2},$ $\cdots$ ( , $k_{0}=0$ )
, $n\in N$ ,
$\{w_{k_{0}}^{1}, \cdots, w_{k_{n-1}}^{1}\}\in L_{k_{n}}^{1}$ , $\{w_{k_{0}}^{2}, \cdots, w_{k_{n-1}}^{2}\}\in L_{k_{n})}^{2}$ $w_{k_{n}}^{1}w_{k_{n}}^{2}\not\in L_{k_{n}}^{1}\cdot L_{k_{n}}^{2}$
. $w_{k_{n}}^{1}\not\in L_{k_{n}}^{1}$ $w_{k_{n}}^{2}\not\in L_{k_{n}}^{2}$ . , $w_{k_{n}}^{1}\not\in L_{k_{n}}^{I}$
$n$ $w_{k}^{2}$ $\not\in L_{k_{n}}^{2}$ $n$ .
$w_{k_{n}}^{1}\not\in L_{k_{n}}^{1}$ $n$ .
$k_{0},$ $k_{1},$ $\cdots$ , $w_{k_{\text{ }}}^{1},$ $w_{k_{1}}^{1},$ $\cdots;L_{k_{1}}^{1},$ $L_{k_{2}}^{I},$ $\cdots$ , $\mathcal{L}_{1}$
. $\blacksquare$
27 $\mathcal{L}$ , :
$\mathcal{L}^{n}\sim=\{L^{n}|L\in \mathcal{L}\}(n\geq 1)$ , $\mathcal{L}^{*}=\sim\{L^{*}|L\in \mathcal{L}\}$ , $\mathcal{L}^{\mp}=\{L^{+}|L\in \mathcal{L}\}$
( $\mathcal{L}^{\sim}\mathcal{L}$ $\mathcal{L}^{2}\sim$ ).
25 $\mathcal{L}$ , $\mathcal{L}^{n}\sim,$ $\mathcal{L}^{\mp},$ $\mathcal{L}^{*}-$
.
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proof. 2.4 . $\blacksquare$
$\mathcal{L}$ , $\mathcal{L}^{C}=\{L^{C}|L\in \mathcal{L}\}$ . $L$
:
2.1 $\Sigma^{*}$ $w_{0},$ $w_{1},$ $\cdots$ , $L_{k}=\Sigma^{*}-\{w_{0}, \cdots, w_{k-1}\}(k\in N)$ .
$\mathcal{L}=L_{1},$ $L_{2},$ $\cdot$ . , $\mathcal{L}^{C}$ $k\in N$ , $\{w_{0}, \cdots, w_{k-1}\}\subseteq$
$L_{k}^{C},$ $w_{k}\not\in L_{k}^{C}$ |J $w_{0},$ $w_{1},$ $\cdots;L_{1}^{C},$ $L_{2}^{C},$ $\cdots$ . , $\mathcal{L}^{C}$
.




$\Sigma$ , $X$ , (
, $\Sigma,$ $X$ , ).
. $(\Sigma\cup X)^{+}$ . $7\ulcorner_{1}\cdots T_{n}$ , $p$ $n$
. $p(\pi_{1}, \cdots, 7r_{n})$ . $\pi$ ,
$p(\pi_{1}, \cdots, \pi_{n})$ , $|p(\pi_{1}, \cdots, \pi_{n})|=|7i_{1}|+\cdots$ +|\pi . $A,$ $B_{1},$ $\cdots,$ $B_{n}(n\geq 0)$
. $Aarrow B_{1},$ $\cdots,$ $B_{n}$ . ,
EFS (elementary formal system) .
$C$ EFS $\Gamma$ ( $\Gamma\vdash C$ ) , $C$ $\Gamma$
modus ponens ( ,
).
, $HB$ .
$S\subseteq HB$ . EFS $\Gamma$ $S$
, ( $M(\Gamma)$ ). EFS
$\Gamma$
$n$ $p$ ,
$L(\Gamma, p)=\{(w_{1}, \cdots, w_{n})\in(\Sigma^{+})^{?t}|\Gamma\vdash p(w_{1}, \cdots, w_{n})\}$
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. $p$ 1 , $L(\Gamma, p)$ $\Sigma$ . $L$ , $L=L(\Gamma, p)$
EFS $\Gamma$ 1 $p\in$ $L$ . , –
1 $p\in$ .
, $L(\Gamma, p)$ $L(\Gamma)$ .
31 $Aarrow B_{1},$ $\cdots,$ $B_{n}$ $\theta$ , $|A\theta|\geq|B_{1}\theta|+\cdots+|B_{n}\theta|$
, . EFS $\Gamma$ , $C\in\Gamma$
.





3.2 EFS $\Gamma$ $S\subseteq HB$ , $S\subseteq M(\Gamma)$ ,
$\Gamma’\subsetneq r$ , $S\not\in M(\Gamma’)$ .
EFS [5].
3.2 EFS
EFS EFS , \S 22
EFS EFS .
33 $Aarrow B_{1},$ $\cdots B_{n}$ $\theta$ $i=1,2,$ $\cdots,$ $n$ , $|A\theta|\geq$
$|B_{i}\theta|$ , . EFS $\Gamma$ ,
$C\in\Gamma$ .





$p\prime^{\backslash }oof$ . EFS [5] . $\blacksquare$
3.2 EFS $\Gamma$ , $M(\Gamma)$ .
EFS EFS , EFS





3.1 $\Sigma=\{a, b\}$ , EFS $\Gamma_{1}=\{p(axb)\},$ $\Gamma_{2}=\{p(xaby)\}$ . $L(\Gamma_{1}, p)\cap L(\Gamma_{2}, p)$
, EFS $\Gamma_{1},$ $\Gamma_{2}$ .
$\Gamma$ $L(\Gamma_{1}, p)\cap L(\Gamma_{2},p)=$ {auabvb $|u,$ $v\in\Sigma^{*}$ } EFS :
$\Gamma=\{q(ab) ; q(xy)arrow q(x) ; q(xy)arrow q(y) ; p(axb)arrow q(x)\}$
, EFS , 1
EFS :
$\Gamma=$ { $p_{1}(axb)$ ; $p_{2}$ (xaby) ; $p(x)arrow p_{1}(x),$ $p_{2}(x)$ }
EFS EFS
:
3.4 EFS $\Gamma_{1}$ , F2 ,
EFS $\Gamma_{1}’,$ $\Gamma_{2}’$ : $L(\Gamma_{1}, p)=L(\Gamma_{1}’,p_{1}),$ $L(\Gamma_{2}, p)=L(\Gamma_{2}’, p_{2}),$ $\Gamma_{1}’,$ $\Gamma_{2}’$ $p$
$\Gamma_{1}’,$ $\Gamma_{2}’$
EFS 2 :
1. $\Gamma_{1}\cup-\Gamma_{2}$ $=$ $\Gamma_{1}’\cup\Gamma_{2}’\cup\{p(x)arrow p_{1}(x) ; p(x)arrow p_{2}(x)\}$
$2$ . $\Gamma_{1}\tilde{\cap}\Gamma_{2}$ $=$ $\Gamma_{1}’\cup\Gamma_{2}’\cup\{p(x)arrow p_{1}(x),p_{2}(x)\}$
3. $\Gamma_{1}^{-}\Gamma_{2}$ $=$ $\Gamma_{1}’\cup\Gamma_{2}’\cup\{p(xy)arrow p_{1}(x),p_{2}(y)\}$
EFS $\Gamma$ , EFS $\Gamma$
: $L(\Gamma, p)=L(\Gamma’, p’)$ $\Gamma’$ $p$
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EFS :
4. $\Gamma^{n}\sim$ $=$ $\Gamma’\cup\{p(x_{1}x_{2}\cdots x_{n})arrow p’(x_{1}), p’(x_{2}), \cdots p’(x_{n})\}$
$5$ . $r\mp$ $=$ $\Gamma’\cup\{p(x)arrow p’(x) ; p(xy)arrow p(x), p(y)\}$
:
$L(\Gamma_{1}\cup-\Gamma_{2})$ $=$ $L(\Gamma_{1})\cup L(\Gamma_{2})$ $L(\Gamma^{\overline{n}})$ $=$ $L(\Gamma)^{n}$
$L(\Gamma_{1}\overline{\cap}\Gamma_{2})$ $=$ $L(\Gamma_{1})\cap L(\Gamma_{2})$ $L(\Gamma^{\mp})$ $=$ $L(\Gamma)^{+}$
$L(\Gamma_{1}^{-}\Gamma_{2})$ $=$ $L(\Gamma_{1})\cdot L(\Gamma_{2})$
, EFS $\mathcal{G},$ $\mathcal{G}_{1},$ $\mathcal{G}$ :
$\mathcal{G}_{1}\cup-\mathcal{G}_{2}$ $=$ $\{\Gamma_{1}\cup\sim\Gamma_{2}|\Gamma_{1}\in \mathcal{G}_{1}, \Gamma_{2}\in \mathcal{G}_{2}\}$
$\mathcal{G}^{\overline{n}}$
$=$ $\{\Gamma^{\overline{n}}|\Gamma\in \mathcal{G}\}$
$\mathcal{G}_{1}\tilde{\cap}\mathcal{G}_{2}$ $=$ $\{\Gamma_{1}\tilde{\cap}\Gamma_{2}|\Gamma_{1}\in \mathcal{G}_{1}, \Gamma_{2}\in \mathcal{G}_{2}\}$
$\mathcal{G}^{+}\sim$
$=$ $\{r\mp|\Gamma\in \mathcal{G}\}$
$\mathcal{G}_{1}^{-}\mathcal{G}_{2}$ $=$ $\{\Gamma_{1}^{-}\Gamma_{2}|\Gamma_{1}\in \mathcal{G}_{1}, \Gamma_{2}\in \mathcal{G}_{2}\}$
EFS $\mathcal{G}$ $L(\mathcal{G})=\{L(\Gamma)|\Gamma\in \mathcal{G}\}$ .
EFS (\S 2.2 )
. , :





, $L(\mathcal{G}_{1}\cup \mathcal{G}_{2})=L(\mathcal{G}_{1})\cup L(\mathcal{G}_{2})$ .
\S 22 26 , EFS :
33 $\mathcal{G},$ $\mathcal{G}_{1},$ $\mathcal{G}_{2}$ EFS . $L(\mathcal{G})$ ,





. $\mathcal{G}$ , $\Gamma\in \mathcal{G}$ $\Gamma’\subseteq\Gamma$ , $\Gamma’\in \mathcal{G}$
. $S\subseteq\Sigma^{+}$ $p$ , $p(S)=\{p(w)|w\in S\}$ .
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3.4 EFS $\mathcal{G}$ . $L(\mathcal{G})$
, (1), (2) $(T_{i})_{i\in N}$ EFS
$(\Gamma_{i})_{i\in N}$ ( , $T_{i}\subseteq\Sigma^{+},$ $\Gamma_{i}\in \mathcal{G}$ ):
(1) $\Gamma_{1}\subsetneq\Gamma_{2\subsetneq}\cdots$ , (2) $i\in N$ , $\Gamma_{\dot{t}}$ $p(T_{i})$
pro ) (1), (2) $(T_{i})_{i\in N},$ $(\Gamma_{i})_{i\in N}$ , $i<j$
, $L(\Gamma_{i})\subsetneq L(\Gamma_{j})$ . $r_{i}\subsetneq r_{i}$ , $\Gamma_{j}$ $T_{j}$
, $T\dot,\subseteq L(\Gamma_{j})$ $T_{\dot{j}}\not\in L(\Gamma_{i})$ . , $L(\Gamma_{i})\subsetneq L(\Gamma_{j})$ . ,
|J $(\Gamma_{i})_{i\in N}$ $L(\Gamma_{1})\subsetneq L(\Gamma_{2})\subsetneq L(\Gamma_{3})\subsetneq\cdots$ .
$w_{0}\in L(\Gamma_{1})$ , $w_{i}\in L(\Gamma_{i+l})-L(\Gamma_{i})$ $(i\in N)$
, $w_{0},$ $w_{1},$ $\cdots$ ; $L(\Gamma_{1}),$ $L(\Gamma_{2}),$ $\cdots$ $k\in N$ ,
$\{w_{0}, w_{1}, \cdots w_{k-1}\}\subseteq L(\Gamma_{k})$ , $w_{k}\not\in L(\Gamma_{k})$
$L(\mathcal{G})$ .
) $k\in N$ , $\{w_{0}, w_{1}, \cdots, w_{k-1}\}\subseteq L(\Gamma_{k}),$ $w_{k}\not\in L(\Gamma_{k})$ 2
$w_{0},$ $w_{1},$ $\cdots;L(\Gamma_{1}),$ $L(\Gamma_{2}),$ $\cdots$ .
$k_{n}$
$\overline{\mathcal{F}}_{n}$ ( , $k_{0}=0$ ):
step $n(n\geq 0)$ :
$\mathcal{F}_{n}$ $=$ { $\Gamma\in \mathcal{G}|\Gamma$ : $p(\{w_{0},$ $w_{1},$ $\cdots,$ $w_{k_{n}}\})$ }
$\overline{\mathcal{F}}_{n}$
$=$ $\mathcal{F}_{n}-$ { $\Gamma\in \mathcal{F}_{n}|w_{0},$ $w_{1},$ $\cdots$ $L(\Gamma)$ }
$k_{n+1}$ $=$ $\min$ { $k|$ $\Gamma\in\overline{\mathcal{F}}_{n}$ , $\{w_{0},$ $w_{1},$ $\cdots,$ $w_{k}\}\not\in L(\Gamma)$ }
, step $n+1$ .
$k_{n},\overline{\mathcal{F}}_{n}$ :
(i) $n\geq 0$ , $\overline{\mathcal{F}}_{n}\neq\phi,$ $k_{n}<k_{n+1}$
$k\in N$ , $w_{0}\in L(\Gamma_{k})$ , $\Gamma_{k}\in \mathcal{F}_{0}$ , $\Gamma_{k}\not\in \mathcal{F}_{0}$
$\Gamma_{k}’\subsetneq\Gamma_{k}$
$\Gamma_{k^{\wedge}}’\in \mathcal{F}_{0}$ . , $w_{k}\not\in L(\Gamma_{k})$ , $w_{k}\not\in L(\Gamma_{k}’)$
, $\overline{\mathcal{F}}_{0}\neq\phi$ . 3.1 , $p(\{w_{0}\})$ EFS
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, $\tilde{\mathcal{F}}_{0}$ , $k_{1}$ , $k_{0}(=0)<k_{1}$ . $n\in N$
, $\overline{\mathcal{F}}_{n}\neq\phi$ , $k_{n}<k_{n+1}$ .
(ii) $n\geq 0$ , $\Gamma\in\overline{\mathcal{F}}_{n+1}$ , $r’\subsetneq r$ $\Gamma’\in\overline{\mathcal{F}}_{n}$
$k_{n+1}$ , $\Gamma’\in\overline{\mathcal{F}}_{n}$ , $\{w_{0}, w_{1}, \cdots, w_{k_{n+1}}\}\not\in L(\Gamma’)$ .
, $\Gamma’\not\in\overline{\mathcal{F}}_{n+1}$ $\overline{\mathcal{F}}_{n}\cap\overline{\mathcal{F}}_{n+1}=\phi$ . , $\Gamma\in\overline{\mathcal{F}}_{n+1}$
, $\{w_{0}, w_{1}, \cdots, w_{k_{n}}\}\subseteq L(\Gamma)$ , $\Gamma’\subset’\Gamma$ $\Gamma’\in \mathcal{F}_{n}$ . ,
$\{w_{0}, w_{1}, \cdots\}\not\in L(\Gamma)$ , $\{w_{0}, w_{1}, \cdots\}\not\in L(\Gamma’)$ . , $\Gamma’\in\tilde{\mathcal{F}}_{n}$ .
(iii) $\Gamma_{0\subsetneq}\Gamma_{1}\subsetneq$ $\Gamma_{i}\in\tilde{\mathcal{F}}_{i}(i\geq 0)$
(ii) , $n\in N$ $\Gamma_{n}\in\overline{\mathcal{F}}_{n}$ , $r_{0}\subsetneq r_{1}\subsetneq\cdots\subsetneq\Gamma_{n}$
$\Gamma_{i}\in\overline{\mathcal{F}}_{i}(i=0, \cdots, n-1)$ . $\neq\overline{\mathcal{F}}_{0}<\infty$ , $\Gamma_{0}\subsetneq\Gamma_{1}\subsetneq\cdots$
$\Gamma_{i}\in\overline{\mathcal{F}}_{i}(i=0,1, \cdots)$ . , $T_{i}=\{w_{0}, w_{1}, \cdots, w_{k_{\iota}}\}$ , $\overline{\mathcal{F}}_{i}$ ,
$\Gamma_{i}$ $p(\{w_{0}, \cdots, w_{k_{\iota}}\})$ . $\blacksquare$
, Shinohara [5] $n$ EFS
EFS .
3.5 $\mathcal{G}=$ { $\Gamma|\Gamma$ : EFS, $\neq\Gamma\leq n$ } . $L(\mathcal{G})$
. , $L(\mathcal{G})$ .
3.4
EFS
. EFS [3] .
, EFS $\mathcal{G}$ . ,
$\Gamma\in \mathcal{G}$ $\Gamma’\subseteq\Gamma$ , $\Gamma’\in \mathcal{G}$ .
3.1 EFS $\mathcal{G}$ . $L(\mathcal{G})$ $M-$ .
36 EFS $\mathcal{G}$ . $L(\mathcal{G})$
, $L(\mathcal{G})$ ftt , $L(\mathcal{G})$ pftt .
37 EFS $\mathcal{G}$ . $L(\mathcal{G})$
, $\Gamma\in \mathcal{G}$ , (1) (5) $\Sigma^{+}$
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$(T_{i})_{i\in N}$ EFS $(\Gamma_{i})_{i\in N}$ (
, $\Gamma_{i}\in \mathcal{G}$ ) $:(1)T_{1}\subsetneq\tau_{2}\subsetneq\cdots,$ (2) $\bigcup_{i=1}^{\infty}T_{i}=L(\Gamma),$ (3) $\Gamma_{1}\subsetneq r_{2}\subsetneq\cdots,$ (4) $i\in N$
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